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We had recently reported on our magnetization and FMR studies on Ni-Ag multilayers [I] . The essential results were as follows. The magnetizationM remains relatively high even for Ni sublayer thickness ( t~i ) of 1 nm. FMR measurements yield the effective magnetization 4nM' which is equal to 4rM -HA where HA is the uniaxial anisotropy. For t~i > 6 nm, HA was strongly positive mainly arising from stress induced effects whereas for t~i < 4 nm, HA becomes negative. This latter result was shown to be difficult to reconcile with since it needed a change in the sign of either the stress or the magnetostriction (A) . It was tentatively concluded that HA was not present and 4nM' = 4 r M [ I ] . We since measured X and found our conclusions to be right [2] . It was hence decided to carry out torque measurements to get more insight into this problem of anisotropy and we describe our results here.
Experimental details
The Ni-Ag multilayers used in this work are the same as those in reference [ I ] and had been prepared by sequentiel evaporation in ultra high vacuum using dual electron guns. The growth parameters are as follows: 0.8 < t~i < 8.9 and t~, = 5 nm. The total number of bi-layers was adjusted to give an effective Ni layer thickness of about 120 nm. Torque measurements were performed in the range 6-300 K with a home madetorque meter with a sensitivity of 0.5 dyne.cm. Torque was measured as a function of angle 8 (measured from the film plane) at every 6' interval through 360'. The angle setting was better than 0.1'. Studies were made also as a function of field in the range 1 to 12.5 kOe. The torque results were analysed to get ter measurements reported by us in reference [I] . Let us discuss the imisotropy K,. The measured anisotropy (K) and the intrinsic uniaxial anisotropy Ku are related by the equatio? K u = K + 2 7~~~. So if K , = 0, K = -2 n~~, namely, the demagnetization energy, or called the form anisotropy arising from geometrical effects. The results for t~; > 4 nm, are quite clear and interpretation is straightforward and hence will first be discussed. Figure 2 shows the t N ; dependence of K , at 290 and 6 K obtained from torque measurements. A board peak is observed neat t~i = 6 nm which could be explained as follows. The stress induced anisotropy 
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JOURNAL Dl3 PHYSIQUE However, we are faced with a serious difficulty if we want to correct for the possible presence of dead layers. Taking this to be between 0.5 to 1.0 atomic layer of Ni, the whole reasoning would change. It is possible then to show that for an appropriate value of dead layer thickness KM z 2 x~' . At present, we are unfortunately not in a position to decide, though we are tempted to conclude rather that the surface anisotropy could be negligibly small and that M 'values, higher t h b measured, in the same trend as we proposed in our earlier work [I] . at 290 and 6 K.
